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A COMPARISON OF THO PERFORMANCE OF TYO TYPZS OF 
‘GTRATOR ae AND FIVS KINDS OF CAR HSATERS, JANUARY 1946 


(A summary of the most outstanding results and observations) 


The purpose of this test was to study the performance of three 

types of thermostatically controlled alcohol heaters, a charcoal heater 

with thermostatic draft control, and a standard charcoal heater, in 

standard refrigerator cars and in similar refrigerator cars equipped 
with Preco fans. The influence of car performance during transit was 
also evaluated in terms of changes in the déssert quality of comparable 
test lots of fruit of known storage history that were carried at the same 

position in each of the test cars. 


An outline of car and heater operation is shown in table 1. ‘ight 
commodity and four air temperatures at various positions in each car were 
taken by means of electric resistance thermometers read from the outside 
of the car. These thermometers were placed as follows: 


Commodity 


poEten bunker, north side, A-end 
i} fn th] B- end 
Top bunker, centerline, A-end 
i] tt a B= end 
OE CEES GSE Ey centerline, A-end 
a B- end 
" Door, centerline 
Bottom door, north side 


Air 


BoncOM punkere north side, A-end 
H i B—-end 

door, north side 

Top quarterlength, centerline 


i] 


The cars used were selected for uniformity of design and size insofar 
' as this was possible. All of them were 40 feet in length, and each had 
3-1/2 inches of insulation in the floor and roof, and 3 inches in the sides 
and ends. The inside height of the fan cars was 7 ft. 6 in., and of the 
standard cars 6 ft. 10 in. In the latter the floor racks were 5 inches 
high and the bottom bulkhead openings 12-1/2 inches high. In the fan-equipped 
P cars the floor racks were 7-1/2 inches high and the bottom bulkhead openings 
6 inches high and therefore entirely beneath the floor racks. The other 
_ dimensions of all cars were similar. 


Bare 5 pare loaded in the Wenatchee-Okanogan district on 
"y 15, 1946, and moved to destination via the Great Northern, 
ago, Burlington and Quincy, and Pennsylvania Railroads. Sach car 
contained a solid load of standard boxes of Delicious apples, the number 
of boxes per car varying from 798 to 854. The distance from the top of 
the load to the ceiling was 6-1/2 inches in the standard cars and 17 inches 
in the fan cars. All cars were loaded with side-wall air spaces of 4 to 6 


Observations 


Heater Difficulties. Before the temperature records are discussed, 
mention should de made of certain difficulties and irregularities that af- 
_ fected operations of some of the heaters. The thermostats of the alcohol 
heaters were set originally at 32° F. and those of the HN. P. charcoal heaters 

with thermostatic draft control at 36° Dangerously low commodity tempera- 
_ tures observed at New Rockford and Hannaford in the cars equipped with PFE 
alcohol heaters necessitated raising the thermostatic setting of these 
heaters from 1° to %° With the advent of warmer weather at Savanna the 
thermostats were reset at 32°. Through an oversight, the heaters in BRE 
74616 were not lighted following refueling at Willmar, but were relighted 
et Daytons Bluff. Float difficulty in one of the Solar alcoheaters located 
in WFS 66454 was found and corrected at Hillyard. Later it was necessary 
to replace a broken fuel line in the same heater. At Savanna the pilot 
light of this heater was found extinguished, presumably because of the 
dripping of condensation moisture from the bunker ceiling. It was relighted 
at Blue Island. One of the standard charcoal heaters in FGd 3523) was found 
be dark at Willmar, undoubtedly because of fuel bridged across the tisoat 
of the magazine. It was relighted before departure. 


Heater Weather 
Outside temperatures encountered during the test are shown in table 2. 


They should be considered averaze to mild, and probably quite representative 
of usual heater weather. 


Commodi ty Temperatures and Oar Performance 


The temperature records of the various test cars are presented in - 
_ the attached charts. In the fan-equipped cars, best temperature records 
were obtained when heaters and fans were operated in both ends of the car. 
A wide spread in commodity temperatures resulted from fan operation in the 
rear end and heat application only in the head end of the car. Using both 
_ fans and only one heater gave more satisfactory commodity temperatures 
than using one fan and two heaters. The thermo-charcoal heater produced 
higher maximum commodity temperatures than did the thermo-alcohol type when 
the heater was operated in one end of the car and the fan in the other end. 


In most of the cars equipped with PFS alcohol heaters, dangerously low 
commodity temperatures were found in fruit next to the floor racks along 
the north side of the car. No freezing, hovever, was reported in any 
of the fruit at time of unloading. 

In the standard cars, the YFE alcohol heater gave superior performance. 
Spread in commodity temperatures in this cer compared favorably with that 
in some of the better operated fan cars. ‘The charcoal heater with ther- 
mostatic draft control gave slightly better performance than the standard 
charcoal heater. In the standard car in which the PFS thermo-alcohol 
heater vas used, dangerously high and dangerously low commodity tempera 
tures were found. 


For the purpose of rapid comparison, critical comnodity temperatures 
in the various test cars are summarized in table 3%. With the exception of 
four cars, all minimum average bottom commodity temperatures were danger- 
ously low. 


Heater Performance 


No evidence was found of more rapid fuel consumption, pilot light 
failure, or other heater difficulty as a result of the operation of the 
fans. Commodity temperatures in cars equipped with Solar heaters 
indicate that the heat output of the pilot light should be reduced. 
Dangerously low fruit temperatures in certain cars also indicated that 
special attention should be given to making the thermostats more accurate 
and dependable in operetion. This was made evident in the performance of 
some of the heaters using liquid fuels. 


Fuel Consumption 


Data on fuel consumption of the various types of heaters under test 
are summarized in table 4. Consumption of liquid fuel varied from about 
9 to 14.5 gallons per car. There was no appreciable difference in the 
amount of fuel consumed in the two types of charcoal heaters under test. 


Observations at Time of Unloading 


When the cars were unloaded the test boxes of avples were removed 
to the Department of Agriculture laboratory in New York, where data were 
taken on firmness, composition and dessert quality of the fruit. This 
part of the investigation has not yet been completed. 


Considerable shifting of the load was noted in all of the test cars. 
This was due in part to inadequate stripping. In some cases serious breakage 
occurred at the doorway where the load was lower. In two cars the bunker 
bulkhead at one end was damaged by rough switching. The exposed lids of 
many boxes adjacent to the side wall air spaces had sprung open sufficiently 
to release considerable fruit along the side walls of some cars. 
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Table 2.-Temperature Record - Test Train From Wenatchee, Wash. 
January 16, 1946 


Outside 
Place Time of reading Date Temperature 
Ephrata 9:50 pom PT 1-16 | 30 
En route 11:30 a.m. 17 37 
Troy 5:15 p.m. ay 34 
En route 6:15 pom. MT 7 30 
En route 9:00 p.m. ieTe 30 
En route 10:45 p.m. 17 ou 
Cutbank 10:90 aem. 13 36 
En route 19:45 a.m. 18 ie 
En route L230) pe me 18 29 
En route Tes Sie aie ith. 18 20 
En route 7:30 a.m. 19. 10 
Oswego 8:00 a.m. 19 16 
En route OVE ON a 19 29 
fn route 11:00 a.n. 19 30 
Hn route GL 5 Soe. «co 19 aye) 
En route 11:90) p.m. 19 4 
Berthold 1:90 a.m. POR r= 9) 
En route 1:45 a.m. 20 2 
En route 33:00 a. mo. 20 (0) 
En route 4:30 a.m. 20 0 
Brantford ESilay isis Ale . -2 
Hannaford 6:35 p.m. 20 -7 
Breckenridge ) 3350 a.m. 21 -3 
Breckenridge) 4:45 a.m. 21 -10 
Benson 10:40 a.m. 21 —4 
En route 4320 pom. al -2 
En route 5:10 pom. eal =} 
Daytons Bluff 1sho a.m. 22 -5 
En route 9:00 a.m. 22 -2 
En route 10:30 am. 22 6 
En route 6:00 pom. 22 : 16 
gn route 8:50 vem. 22 19 
En route ico eae 23 aie 
Hn route 9:15 a.m. 23 23 
Xn route 1:00 p.m. 23 : sa 
En route 8:30 a.m. ay 30 
En route S:45 pom. a4 34 
Pitcairn 2:45 a.m. 25 30 


Enola 10:90 a.m. 25 36 
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